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(57) Ccttc invention conceme un comenant leger 
particuliercment utile pour le stockage de prodiiits 
raenagers teb que detergents Jkniides forts.L'objet de 
Pinvention permet tme economic de matiere premiere et 
rtAiit la quantity de plastique a dimmer dans tes 
operations de recyclage sanitaire. Le corps du contenant 
cooiporte de 6 a 10 cdtes et il a tme structure mum- 
couches en rtsine de symhese. II peut coraporter des 



(57) A container having a lightweight bottle body 
especially useful for liquid household products such as* 
heavy duty liquid detergents. The light weight of the 
body limits the amount of resource leeded to produce the 
body and the amoumaf plastic ra> xrial to be disposed of 
when the contents have been consumed The body 
mcludes from 6-10 side panels, and a multilayer resin 
structure. Ribs or grooves at the intersections cf the 
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0,1 to * regfort aux points de 

J°nct«m, une collerette anti-gouttes. u» eouJoi^n^ 
« one etiquette mouMe <ST^ u^^," 

wucne mtenewe tarn en nhme a haute resistanL. * i. 
«*n*ure en resine haute densite a rigidM ac^TC 

rti d " dfter B ents P° ur tj ssu3 dflicats. des aels e» 
M*s dtepns pour tave-vaisseile «iSc£ ^ 
produw chuniques et d«produits alim^« 



e "8" cav.K resin on the inside and/or a hieh 
*nsny. more rigid resin on the outside is prefab tS. 
container may also be used forltauM « ' 
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liquid deterges. The lion!! " heavy dut * 

—-t of resource ne** To p^c 1 ** th « 
of Plastic aaterial to £ otsllTV ! b °* Md the -«* 
been consumed. ». ^ J£Z? f the have 

a multilayer resin st^tur^ £b ta 6 " 10 ai<te P— 1.. and 
intersections of- the panels 'T°! Sr °° VeS " the 
center nee*, an 'in-n^ labe ? drainba< * „ off 

^resin structure to^S^J?***' * -Iti!**- 

high" density, ^re rigi rSS oT^ " W <* 
preferred. : ^ container ^ "bT" L^"* " " 
softeners. l i<luia - and geU ea ^ £ ° r <«**c 

— lig ht ^'J^ZTZZ^^ 
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Backgrou nd nf the ai-ti- 

One popular form of laundry detergent is the heavy duty 
laundry liquid, its popularity is due in part -o the 
convenience of the product form. i„ particular the ability 
to apply the detergent readily to soiled areas of the 
clothes. The popularity of laundry liouids has created a 
need for more «m. «i«t containers for dispensing these 
products. Thus, bottles having measuring cups serving as 
closures, and fitments incorporating drainage mechanises and 
15 pouring spouts have appeared on the market. 

One type of container is exemplified by that of Barker u s 
Patent No. 4.550.862 wn^ein a bottle includes a fitment' """ 
-having a spout and c structure permitting the product to 
drain back into the container. The fitment has internal 
threads at its upper aspects which mate with external 
threads surrounding the mouth of a bottle closure The 
threads at the mouth of the closure mate with their 
counterparts at the upper aspects of the fitment, the cup 
25 does not extend very e« into the fitment, and the drainback 
region of the fitment can be shallow. 

Other containers have been developed using a different 
approach. The container disclosed in Davidson et al OS 

30 Patent No. 5.108.009 comprises a spout- and drainback- ' * 
including fitment which snaps into the mouth of the bottle 
The closure has internal threads situated within a flange ' 
which surrounds the measuring cup portion of the closure 
The internal threads of the closure mate with external 

35 threads surrounding the r.eck opening. 
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While consumers appreciate the benefits of modern liouin 

P*rs ^ COntalnerS inClUdB three 

pares, a body, a fitment and a closure 

= »de of plastic JTS'^^LTSS 

-ount of plastic to perform itc structur^ function 

detergent containers, also should be considered an 
envxronmental standpoint. It would be desirabi e \ • 
the amount of such Aerials so that^^s IT" 
the packages not recycled a smaller aaount of plastic 
,-teraal reaches the landfill or other disposal ^ area Also 

orooves extending most G f the height of the pane at eight 
corners and >we waffles in ^ p^aLo no 1 

25 l::;: re9l8tered desi9n 3033440 which ^ 

Robbine OS Patent Mo. 4.890.757 discloses an enclosure 
hevxng self supporting side walls formed of a pl^au" of 
^ spaced r.bs with non self supporting thin webs^LL . 

* Chochran US Patent NO 4 943 Am *t * 

tr : ^ - u N - 
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NL 9201806 discloses a bottle having a handle, a reinforcing 
profiled bottom, and a reinforcing groove (14) . 

QH 2164914 is directed to a bottle provided with a handle 
5 and a bottom having waffle-like grooves. 

German Gebrauchsmuster 9212023 is directed to a thin walled 
bottle having an octagonal shape, a handle and grooves. 

10 DB 31 39 083 discloses a bottle having a handle and provided 
with various reinforcing grooves. 

German Gebrauchsmuster 29503460 discloses a bottle having 
grooves running around .the. top* body and bottom of the 
15 bbttle. ! ' 

BP 624 137 is directed to a thin walled bottle having side 
walls textured to 0.05 to 0.15 mm. US 5,522,519 appears to 
be an equivalent. 

20 

GB 2 042 408 discloses a bottle of saturated polyester resin 
having an opaque and matt surface. 

BP 322 651 is directed to a bottle having reinforcing 
i5 vertically extending ribs (76) . 

EP 198 587 is directed to a bottle having various 
reinforcing grooves. 

' 30 Kalkanis US Patent No. 5,469,984 discloses a thermoplastic 
container having an ant i -bulging base with a flat ring- 
shaped section and a central dome-shaped section. 

It is known to adhere a bottle label to the bottle in the 
35 mold. 
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Jabarin US Patent No. 4.567,069 discloses blow molded 
polymeric containers said to have good physical properties 
and good resistance to envirnomental stress cracking 
•me walls and bottom of the container are fabricated from a 
5 multilayer polymeric material. A ehin inner wall is 

fabricated from a linear low density ethylene polymer. The 
thicker outer wall is fabricated from a linear high density 
ethylene polymer. The material will generally contain two 
layers, but for special applications three or more may be 

10 used. The linear high density ethylene polymers will have a 
density of at least about 0.94 gm/ml. preferably at least 
0.95 and more especially at least about 0.96 as containers 
.... DreDar ed from such resins are said to have greater 

1B '\ " iffness - '" is said that somewhat thinner containers"^' 

15 be employed with no loss of stiffness. 

Strassheimer US Patent No. 4.785.348 illustrates a container 
with a hexagonal section. The patent is directed to bottles 
with thickened portions extending completely 
20 circumferentially around the periphery. 

Yoshino US 5.080.244 discloses a synthetic resin thin walled 
bottle having ribs at least at its bottom portion. 



25 



30 



Jakobsen US 4.359.165 discloses a reinforced thermoplastic 
container having internal reinforcing ribs. 

Yoshino US 4.620,639 discloses synthetic resin, thin walled 
bottles having ribs «t least at the bottom. Ribs extending 
the full axial length of the barrel portion, whereby 
buckling strength is said greatly to be increased, are 
disclosed in Fig. 6. 



Bvers US 3.029.963 discloses a bottle with vertically 
35 extending ribs. 
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LaFleur US 5,224,623 discloses a fast ft** 

reinforced * ribs which wrap arouTth 

walla. . d the con tainer side 

5 Other containers are illustrate » , 

353,541. Ring „ Des 35" 347 ^- ^ " ^ US °-- 

•t al. us Des w *; 7 ' ' 9 ° eS - 348 ' 612 ' «« 
«a uea. J32.747, Jacobs US Des 300 nn* «■ 

Des. 272.318, Platte US Des. 265 797 K , **** " S 

192.886. Price us ^ 19 s 697 T ' US °-' 

0 US oes. 305.407. ' ^ — 

311.864. Canoine „ S ^ 3 J ' DaV1S ° S DeS " 

321.624. Beechuk et al. US De! 326 052 * ^ ° S 
4.846.359. .Krallet al OS Hi? « ^ * ^ " ^ 
and. WO 94; 2 5350 ' ^ V?M '" 7 ' . MBllin -^ 3.385.461 

Sunmflrv of fh» TnyfT ..| nn 

The Present invention is directed r„ 

polymer layers The M rZ Ea b«cated from multiple 

ayers. Tfte packages preferably are in , 
a bottle having a drainback fit™*,,- „ £onn ° f 

bottle is lightweiaht ^ I Advantageously, the 

and minimis Conae "« g valuable 

resources 

a heavy duty - 
«y be used to contain fabric softZrl* , I 
hand dishwashing, l iquid deteZ ta a nl'l ^ 
automatic dishwashing deterges ^ "* 

other features to fonn a U*^'£j^£~? 

- a heavy duty l iquid detergent contained - 
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•me bottles of the various embodiments of hh. ■ 

of the following is preferred an JT ^ ° M " ^ 

high density resin Til 1W «**»*sed of a 

ensxty resxn, an inner stress crack resistant (BSCR) 
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layer, and a layer, preferably a middle layer, employing at 
lease 25% recycled resin. 

Still more preferred are bottles combining the resin 
5 structure with most of the features of the individual 
embodiments recited above. 

For a more complete understanding of the above and other 
features and advantages of the invention, reference should 
10 be made to the following detailed description of preferred 
embodiments and to the accompanying drawings. 

Brief Description of th* nr^ nff 1 

15 Figure 1 is a perspective, view of a container of the 
invention with the closure fastened. 
Figure 2 is a section along the lines 2-2 of Figure 1, 
except that the container additionally includes corner 
grooves . 

20 Figure 3 is a section along the lines 3-3 of Figure 2. 
Figure 4 is a section along the lines 4-4 cf Figure 2. 
Figure 5 is a bottom plan view along the lines 5-5 of 
Figure 2. 

Figure 6 is a section along the lines 6-6 of Figure 5. 
25 Figure 7 is a section along the lines 7-7 of Figure 5. 
Figure 8 is a perspective view similar to Fig. 1 of a 
container of the invention having an in-mold label and 
corner grooves. 

30 Detailed Description rrf ttio T TO ^ r1nn 

Referring now particularly to Figures 1 and 2, there is 
shown a container 2 including a bottle 6 having an integral 
handle 8 and a neck 10. The container 2 also includes a 
35 drainback fitment 14. Fastened to the top of the container 
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2. as viewed in Figure 1. there is a closure or cap 12. All 
of the foregoing components are preferably molded from a 
resilient flexible plastic material. The materials may be 
selected so that the plastic from which the drawback 
fitment 14 is molded is softer than the materials from which 
the bottle 6 and closure 12 are formed. Alternatively, the 
drainback fitment may be made of a material of comparable 
hardness to that of which the closure is made, e.g., 
polypropylene or HDPE. 

The drainback fitment has an outer, frustoconical wall 
portion 16 which gradually tapers downwardly and inw.xdly 
and is received within the neck 10 of the bottle 6. The 
wall portion 16 terminates at its upper end in an annular 
,15 . .rim 19 . Rim 19 is generally flat . , ... _ 

The surface of" the rim turns downwardly and inwardly to form 
the outer wall 24 of a circumferential well 26 surrounding a 
generally frustoconical, eccentrically positioned <off- 
20 center) spout 36. the lower periphery of which forms the 
inner wall 28 of the circumferential well 26. Between the 
outer wall 24 and inner wall 28 of the circumferential well 
26 there is a sloping floor 30. The cuter surface of wall 
16 optionally includes a retaining ring which is spaced from 
25 and generally concentric * th rim 19. Wall 16 may include a 
product exit aperture (or drain port) located above and 
spaced from the product drainage aperture 32. The basic 
features of the fitment, bottle finish and closure are as 
shown in Fig. 9 of Davidson et al. U.S. Patent No. 
30 5.108.009. the disclosure of which patent is hereby 

incorporated by reference herein. An appropriate product 
drainage aperture is illustrated in more detail in Fig. 3 of 
Davidson et al. 
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The product drainage aperture or notch 32 preferably 
comprises a substantially rectangular notch formed in the 
lowest and widest portion of the floor 30 and is desirably 
in alignment with a longitudinal slot 34 which extends from 
5 the top of the rear of the spout. While the longitudinal 
slot may extend to the notch ?2 and merge therewith (as 
shown in Figure 2), of the invention, if desired, the slot 
may extend only approximately halfway down the length of the 
spout . 

10 

The spout may include projections to keep the fitments 
separated during stacking. Such projections may also serve 
to prevent rotation, of the spouts during stacking when 
combined with lugs (not shown) depending from the bottom of 
" 15 the fitment and situated^so that they block radial movement 
* of the stacking projections on \ the next lower fitment when* 
the figments are stacked. 

Notch 32 and longitudinal slot 34 provide a path for 
20 residual liquid remaining on the spout 36 or closure 12 to 
drain back into the bottle 6 either directly or via the 
downwardly sloping floor 30 of the circumferential well 26 
under the force of gravity when the container 2 is in an 
upright position. 

25 

Fitment 14 is secured to bottle finish 68 by a friction fit. 
Bottle finish 68 includes an annular mouth 70, and a locking 
ridge 72. The finish includes threads 74. The fitment is 
inserted into the bottle by forcing it through the opening 
30 at the bottle mouth and pushing it until annular rim 19 of 
the fitment is situated upon or above locking ridge 72. If 
rim 19 is above locking ridge 72, preferably it is 
immediately above. In this position, the distal end of the 
annular rim will be adjacent to bottle mouth 70. 
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Optionally, a retaining ring of the fitment helps to retain 
the fitment in position by abutting the lower aspects of 
locking ridge 72. 

5 If desired, the spout 36 may be provided with an anti-drip 
lip. Also, it may be desirable to provide the spout with a 
V-shaped pouring angle for improved control of pouring of 
the product. 

10 The drainback fitment 14 may be formed from a thermoplastic 
such as high density polyethylene. Or it may . be made of a 
polyethylene which is a product of a SO: 50 blend. of a high 
density resin and a low density resin. The' high density 
resin can be U.S.I. LS 506 or a similar resin. The low 

15 density resin can be U.S.I. LS 208 or the like. Instead of 
a mix of resins, a low density polyethylene such U.S.I. 241 
or even a harder material such as polypropylene may be used 
to form the fitment. Other plastic resins having chemical 
and physical properties similar to the aforementioned resins 

20 can be used in fabricating the drainback fitment 14. 

Preferably, the container of the invention provides the 
spout and drainback area in the form of the above described 
fitment, separate from the body of the bottle.. In the 

25 described preferred embodiment, the fitment 3naps into the 
container finish so that a friction fit is obtained between 
the outer wall of the fitment and a locking ridge on the 
inside of the container finish, A fitment may also be 
provided in other ways, eg it may be applied by spin 

30 welding, or by hot melt adhesive or by the EMABOND system. 
An internally threaded finish may be combined with an 
externally threaded closure. 

The EMABOND system employs a thermoplastic gasket 
35 impregnated with metal particles. When the gasket is in 
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position (between a sealing area ridge of the fitment and 
inside bottle neck ledge) , a sealing unit with an 
electro-magnet* lc force presses down on the fitment and heats 
up the metal particles, thereby melting the plastic gasket, 
5 and the compression welds the two components together t'ith a 
leak-proof seal. 

Although the fitment would normally be a separate piece, it 
may also be formed integral to the bottle. A threaded 
10 collar could then be spin welded onto the exterior of the 
bottle to mate with the threads of the closure. 

. -It is also contemplated that some of the embodiments may be 
in the form of refill bottles which contain a plain screw 
.15 cap and no spout but which are capable of receiving a 
transferable spout and ael'f draining closure. 

The closure 12 has a closed end 38 at its top which is 
merged at its circumference with a downwardly extending 

20 inner circuinf erential wall 46 having a surface onto which 
there are integrally molded gripping teeth 42 biased to 
present greater friction to the hand when the closure 12 is 
rotated counterclockwise to loosen it than when it i3 
rotated clockwise for tightening. Alternatively, other 

25 gripping means, such as vertical ribbings nay be employed. 

The inner circumferential wall 46 is concentric with and 
spaced from an outer circumferential wall 40. Inner 
circumferential wall 46 extends downwardly beyond the length 
. 30 of f-a outer circumferential wall 40. The inner 

circumferential wall 46 and the undersurface of the closed 
end 38 form a cup for measuring the contents ->f the 
container 2 as it ie poured from the bottle 6. A fill line 
can be molded into the inner circumference of the inner wall 
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if desired internal vertical lines closely spaced together 
can be provided to enhance the visibility of the fill i ine . 

The outer circumferential wall 40 and inner circumferential 
wall 46 are connected by a web 48 so that a do^rdly 
facing (when the closure 12 is fastened to the bottle 6) 
channel is defined between the inner circumferential wall 46 
and the outer circumferential wall 40. The channel is 
optionally lined with a liner preferably made of a 
resilient polymeric material. However, it i 3 preferred 
that the channel be linerless. The channel in cooperation 
with the frustoconical wall ^ion 16 and optional liner 
serves as a trap for prevenfc^esidual contents of the 

" 15 a^ ta T,„ 2 ^ miffratinS £ ^ ^ closure 12 

■15 and neck 10 of the pottle 6, • « desired the liner may be 
omitted. ,- .. r - 

Complimentary fastener means in the form of threads are 
provided on the closure 12 and neck 10 of the bottle 6 at 
20 their juncture. The closure 12 has internal threads 50 

^1 c ° 3Ure 12 " thread8d ° nto °» ««* 10 of 

t£e Z ; 1 l\t Uner ' " Pre8ert ' en9aS6S the ™* " ot 
25 2 \T 8ealin9 the b ° ttle to * ^akage 

25 of the contents from the container. When the liner is 

oTthfL^! top of the channel 86818 a9aiMt the ™ 

tLTt T» **' • Pre88nCe ° £ the fitaent ri » the 
top of the finish permits the closure (or the liner of the 

' 30 « °T t0 f0tB * 8881 8t ° ne ^ " th * ^p of the 
30 finish, if the fitment ri* exteuded over the Lp of the 
fitment there would be two areas for liquid product to 
escape through the seal, above and below the rim of the 

fitment . 
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inside of the land of the born 

assist in sealing I f be beve ^ to 

g - ">e bevel imparts to ^. _ 
■°«th a sharp point from whichl!! C ° P ° £ the 

alants inwardly. ^ o^TZlTltT ° f - tt 

5 generally vertically. whelh^W, ° , ° Uth disp ° 8ed 

Action fit of fitlent^ a t ina : fT" " °° * °"' th * 
^e bottle finish 68 prevents " ' 73 " ithin 

through the spout. t"ZTrl a l " " "* Pr0dUCt 
•Pert«,re. When the clos" T " " Produ « «*t 

» - exited bottle . h/^T T^' -** 

Product exit aperture is L t , T draina * e Wture or 
closure. . " contain «* within container. 2 by the 

As is apparent frc* »iaurs ' ' " ; " 

20 be utilized. P e "«e. a plurality of apertures nay 

vent hole as well. As aU cT T * al8 ° MlVes « ■ 

J-t fraction of producV^^ ^ " * 

30 -fitment and the wall of the Wti. ° Ut8lde of the 
rectan^uxar or square. £\ 

TeferaMy. the exit apertur^ Is I ° f * 8Ut - 

suitable for venting. TweTl" \T ' ^ ^ 

located hi 9h enough in the ti*J*„TllLT " 

— of iiquid trapped when the • 
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down can escape. t'.:9 product exit aperture is described 
herein as being positioned approximately halfway down the 
-all of the fitment, although it may be located one quarter 
of the way down or three quarters of the way down or 
elsewhere, depending on the dimensions of the container. 

While certain features such as the annular rim and the 
retaining ring have been illustrated and/or described as 
extending 360 degrees around the circumference of the 
fitment, it will be apparent that 3 uch will „ ot always be 
necessary in order that their functions be fulfilled in 
accordance with the invention. For instance, the annular- • 
rim . may be replaced by other stopping means and the 
retaining rim may be replaced by other retaining means 
. Stopping means, refers to the annular rim end equivalent " 
structures even, in fitments and containers! wherein the 
friction fit between the fitment wall 16 and the locking 
ridge 72 is sufficient to prevent the entire fitment from 
being pushed through and into the bottle. 

The closure may be formed of a harder material than that 
used in the drainback fitment 14. i„ the preferred 
embodiment of the invention, the plastic material from which 
the closure 12 is molded is a homopolymer or copolymer 
Polypropylene such as that sold by Phillips Petroleum 
Company under the designation Phillips HLV 120-01. 

The bottle 6 also may be formed of a material that is harder 
than the material employed in the drainback fitment 14 
Alternately, the fitment may be termed of a harder material 
as where the fitment is fabricated from polypropylene 
Materials from which the bottle may be fabricated include 
high density polyethylene. Or. another resin sold by O S I 
under the designation .955 density. OI-3e 8 -2. is a suitable" 
35 material. Other materials exhibiting simile chemical and 
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physical properties can be substituted. Preferably, however 
in accordance with certain embodiments of the invention, the 
bottle is made from multiple layers. 

5 Hie bottle of the invention preferably is made of at least 
one resin layer, especia'ly the inner layer, which 
possesses a good stress crack resistance, as determined 
according to AS1M D-1693-95. That is, the layer preferably 
has at least 75 hours, and more preferably at least 100 

10 hours, most preferably at least 300 hours stress crack 

resistance under that test. Good stress crack resistance is 
promoted by the selection of resins having an appropriate 
distribution of chain lengths, especially distributions 
favoring long ctain lengths. Stress crack resistance is ' * 

15 important to the ^ability of the package to contain. 

effectively its' contents for prolonged periods of time on" ' 
the shelf or in the consumer's cupboard. Polymer layers 
which have, a lower Ml (lower melt index) promote stress 
crack resistance, since they tend to have longer molecular 

20 chain lengths, and impact resistance, as well. 

Preferably, the container also possesses a good drop 
strength resistance so that a water filled bottle will 
survive at least one 3-foot drop onto ins base. The drop 
25 strength can be important to assure that the container can 
withstand the travails of packing, shipment, and use and 
storage by the consumer. 

ASTO D1693-95 ESCR test results are believed to be good 
30 indications of whether a resin has good stress crack 

resistance. Resins which are understood to have good ASTM 
D1693-95 BSCR test results and which are therefore good 
candidates for the high BSCR layers of the invention 
include: 



35 
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Paxon AC 45-004 10.945 density); Harlex D252 (0.923 
density) (Resin is called 'low density, linear polyethylene 
on data sheet); Chevron 9503 (0.946 density); Chevron 9346 
(0.9455 density) (pipe resin); Exact 3035 (MPE) (0.900 
5 density, melt index of 3.5 dg/min (0.35)); Phillips D252 

LLDPE (25% LLDPB/75% HDPE) (density 0.923; melt index 0.25). 
Exact 3035 is obtainable from Exxon. 

The high stress crack resistant layer may be pigmented or 
10 non-pigmented. 

It is further preferred that the density of the outer layer 
be higher, eg from 0.948 to 0.964. The optional middle 
-layer may also be high density. The selection of a resin*-. 
'V15 such as a high density polyethylene having a density in the 
* -higher ranges (eg, 0.945 to 0.964 and above) will assist in 
making the container more resistant to top load pressure.. 
Examples of materia Ls which may be used include Paxon AU55- 
003. a medium molecular weight distribution high density 
20 polyethylene copolymer available from Paxon Polymer Company 
of Baton Rouge, LA, and Paxon AC45-004, a high density 
polyethylene copolymer available from Paxon Polymer Company. 
Either of the above may advantageously be used in 
conjunction with a percentage, say 25% of a recycled resin, 
25 i.e., a post-consumer recycled resin (PCR) such as a high 
density polyethylene bottle scrap. More preferred are the 
above materials used in conjunction with an inner layer of a 
blend such as linear low density polyethylene (LLDPE) and 
high density polyethylene (HDPE) at about 25%/75%. 

30 

Preferably, the container comprises panels having a 
multilayer structure including i) an outer higher density 
material, ii) an optional middle layer comprising a m i nimum 
of 25% recycled resin, and iii) an inner, lower density, 
35 lower MI layer. It is especially preferred that the 
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features of the individual or combing 
invention be present in a tZtT^JZTT*' ° f ** 
-ultilayer structure incl«dTI"i, a tl2 ? t * 
resistant virgin inner layer U JT- M 
prising a aiaimm of ^! ' 1 >«V« 



c „ . . — ^ » an optio 

5 comprising a minimum of 2St *-o~^i ^ 

v ,^. ot recycled resin, and iii> 

virgin resin outer laver t« *~ ^ " 
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inner layer blend of 75% high BSCR/HDPE with 25% LUJPE. 
Containers made with such multilayers have been found to 
have advantageous inpact resistance and stress crack 
resistance characteristics, especially when compared to 
5 typical, current household bottles which use the same resin 
for all 3 layers, not including the PCR content. 

Especially preferred multilayer structures for the bottles 
comprise 1) outside layer (20%): Chevron polyethylene 9402; 

10 middle layer (70%) : Chevron virgin 9402 PCR polyethylene 

homopolymer (employs recyled PE); inner layer (13%): Chevron 
9301 polyethylene; or 2) outside layer (20%): Chevron 
polyethylene 9503 (20%); middle layer (7-0%): Chevron virgin 
9402 PCR polyethylene homopolymer (employs recyled PE) ; 

15 inner layer (10%) : Chevron 9301 polyethylene. 

While trilayer structures (5-30% outer/60-90% middle/5-30% 
inner layers, particularly 10-20% outer/70-80% middle/10-20% 
inner layers) will generally be preferred, bilayer or 
20 monolayer structures may also be used. While it will 

generally be preferred that inner and outer layers be virgin 
(ie not recycled, resin), the inner layer may include some 
recycled resin. Where the inner layer includes recycled 
resin, one candidate will be blends containing LLDPE from 
25 recycled pallet stretch film. Other good candidates for the 
inner layer include LLDPE and LLDPB/HDPB blends, 
metallocene polyethylene (MPS) (e.g.. Exxon's Exact) and 
MPE/HDPE blends. It will generally be preferred that 
middle layer include at least 25% PCR. A foamed HDPB middle 
30 layer may also be used. Other advantageous resins include 
(low density linear polyethylene) LDUPB or a blend of LDLPB 
and HOPE. 

in accordance with the invention, the finished end or body 
35 of the bottle is lightweighted. That is. the finished end 
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*i body is made of a material which is lighter in weight 
t>*ar standard materials from which heavy duty liquid 
detergent bottles are made, this permits less material to 
re used and results in less material to be dirroaed of after 
5 the contents of the bottle have been consumed. 

Despite the lightweight of the bottle, * d and finish, the 
bottle enjoys good stress-crack resist'-"- :r,l preferably 
also, dent resistance and d*.op .r.r-agt. *»<vrassive 
10 strength. Numerous features o-iievt- . ....tribute to 
the structural streno.r. of the bo^; despite its Uhtweight. 

On the £ront and side of the bottle. ' A sh 10 of the body 
of the pottle leads downwardly slopir,a shoulder 11. To 
15 the rear of the\bottle, intt*rejl bundle f extends backwardly 
and then downwa^ly. WalJ 9 extends almost vertically from 
the finish l>ehind and to th* of the handle. Generally 

horizontal shoulder 13 is formed as a continuation of wall 9 
in front of, and on either side of, the handle 

20 

Extending do%mwardly from shoulder 11 are medial front panel 
230, first and aec^d lateral front panels 232 and 234, and 
first ami second side panels 236 and 238. Portions of side 
panels 230 and 238 also extend from wall 9 and from 
25 horizontal shoulder 13. Extending downwardly from shoulder 
13 are f ; rst and second lateral rear panels 240 and 242. 
Medial rear paivU 244 also extends downwardly from shoulder 
13, and addition, from the bottom of handle 8. 

30 Below panels 230. 232, 234. 236, 238. 240, 242 and 244 
is an optional bottom wall 250, which slants inwardly from 
each of the panels. Bottom wall 250 leads to base 260 (See, 
especially Figs. 5-7), which comprises a peripheral ring 262 
and an interior recessed area 264 within the ring, interior 

35 recessed area 264 is divided in half by external rib 270 
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which projects outwardly from the surface of area 264. 
Within recessed area 264 is a waffle pattern, which may be 
in the form of a series of debossments 214 formed in the 
bottom panel 216 of the bottle. Alternatively, if desired, 
5 a series of embossments rather than debossments with respect 
to the bottom panel may be used. The embossments or 
debossments may be in the form of rectangles as shown in 
Pig. 5 or may assume another shape. 

10 The described patterns of embossments or debossments provide 
enhanced structural strength, particularly for impact 
resistance. 

As best seen from'Figs. 1, 4 and 5, the body of the bott;le 
15 has an octagonal cross section formed by panels 230, 232, 
234, 236, 238; 240, 242 and 244. In the embodiment of 
Figs. 2, et seq., at each of the corners formed toy. 
intersection of the panels with each other, a vertically 
extending groove 210 is formed in the outer wall of the 
20 bottle. Alternatively, a rib (extending outwardly with 

respect to the outer surface of the container as opposed to 
the inwardly extending groove) may be employed in place of 
the groove. The grooves or ribs disposed at the panel 
intersections, in conjunction with the generally octagonal 
25 cross section and the highlight groove are believed to 

increase the rupture resistance of the bottle. However, it 
has been discovered that the grooves or ribs may be omitted 
and a suitable lightweighted bottle still obtained. Thus, 
in Fig. 1, no ribs or grooves are present at the corners. 
30 The octagonal shape itself is believed to contribute 
importantly to compressive or top load strength. 

In addition to optional vertical grooves 210 at the bottle 
corners, optional horizontal grooves 212 and other optional 
35 vertical grooves 211 (not disposed at panel intersections) , 
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which connect with some of the horizontal grooves may 
contribute to the integrity of the bottle* particularly 
impact resistance. As seen in part in Pig. 1, these grooves 
which also * highlight" certain features of the bottle, 
5 extend horizontally from the base of the handle, across the 
top of the rear panel, a corner panel, a portion of the side 
panel 238, and then upward along the top of the side panel, 
along the top of another corner panel, the front panel, a 
portion of the second side panel, then downwardly along the 
10 top of the second side panel, along the top of the next 

corner panel and then back along the top of the rear panel 
to return to the base of the handle. Again, ribs may be 
'* . used instead of grooves here; as well, if desired* the. . 

bottle may be ' stippled', particularly above grooves 212 and 
^ 15 211, as illustrated in British registered design 2033440. 

Another noteworthy advantage comes from the combination of 
the lightweight bottles and plastic in-mold labels (IMLJ . 
In-mold label 310 on bottle is shown in Pig. 8. Even with 

20 their light weights they did not fail laboratory drop and 
ESCR tests. Current bottles at light weights normally fail 
at the edge of the labels, which creates an area of stress 
in the bottle front /back panels. By "in-mold label" it is 
meant that the label is placed in the mold halves before the 

25 mold halves are clamped around the parison and the bottle is 
blown against the mold walls, ttiis takes the place of 
affixing the label to the bottle after molding. 

Embodiments may include a conventional adhesive applied 
30 ' label or, indeed, no label. 

Hie structure of the bottle of the invention permits use of 
lighter weight materials than would otherwise be possible. 
Por instance, an empty 128 fluid oz heavy duty liquid 
35 container can be produced having approximately 1/2 the 
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normal weight for such containers (80 grams vs. the more 
usual 160 grams) . Bottles according to the invention may 
have a gram weight reduction of from 25 to 33% as compared 
to bottles typically used for heavy duty liquid detergent 
5 products. 

The use of a neck or finish which is displaced from the 
center is believed to facilitate pouring of product from 
the container. To determine whether a neck finish is off- 

10 center for the purposes of the invention, one measures the 
distance from one side to the other of the bottle's length, 
measured at the point of maximum length, i.e., the maximum, 
horizontal dimension when the container is standing on its ', 
base. TOen one cecermines the center point of that distance 

15 from one side to , the other. .The next step is to ascertain 
where the center} point of the container finish, . ie the 
center of the bottle mouth, falls along the line drawn from 
one side of the container to the other at its longest 
length. The percentage displacement is calculated by 

20 subracting the distance in position between the center point 
of the finish and the center of the container length at its 
widest point and dividing that figure by the length of the 
bottle at its widest point. 

25 An example of the percentage displacement calculation is as 
follows. If the container has its maximum length at the 
bottom, and the length of the bottom isl6 cm, and a vertical 
line drawn through the center of the finish intersects the 
length line at 10.6 cm, the calculation is as follows: (10.6 

30 minus 8 (the midpoint of the length)), divided by 16. The 
result ie 16.25%. For the purposes of the invention, a neck 
finish is considered off center if the displacement 
percentage is greater than 3%. Preferred displacments are 
from 3% through 20%. Especially preferred is if the 

35 percentage is from 5%-20%. 
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Use of a large <• * or fini ^ h> ^ ^ the order Qf 

from 50 to 88 : r ; , plugging' of product emerging 
from the contai ■ -istributes polymer in such a way as 

5 to increase the to^oad strength of the container. When a 
top 1-jad is applied, the force is more evenly distributed to 
the side walls of the mouth. 

Advantageously, the bor.le of the invention can be made on a 
10 wheel machine, i.e.. a high speed production blow molding 
apparatus, or a Oniloy brand or other shuttle machine. A 
■wheel- machine rotates and clamps around a continuously 
extruded parison. Bottles are ejected after forming. 
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Bottles according to the invention which were 20% lighter 
than current heavy duty liquid bottles sold py a major 
detergent manuf actuner. were found to be as sturdy, durable 
and vigorous as the full weight, current bottles. 

It will be apparent that the pouring fitment and container 
of the invention may be used for liquid laundry and other 
detergents, fabric softeners and many other types of liquid 
household and other products. 

25 As used herein, -handle" refers to a structure for holding 
the bottle where there is a -hole- through which the human 
hand can extend. A gripping feature is a pair of 
indentations facilitating the holding of the bottle by a 
human hand, but which does not include a- -hole. • 



30 



examples of multi layer resins which may be used to make the 
bottles of the invention, are as follows: 
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Variable 


X aside Layer 


Middle Layer 


Outside Layer 


1 


9503 


9503-PCR/Regrind 


9503/3% Colorant 


3 


9503 


LX4570/PCR/Regri 
xid 


LX4570/3% 
Colorant 


6 


9346T 


9602/PCR/Regrind | 9602/3% Colorant 



Note: 9503 

LX4570 
5 LX4225 
9602 
9346T 

It should be understood, of course, that the specific forms 
10 of the invention herein illustrated and described are 

intended to be representative only, as certain changes may 
be made therein without departing from the clear teachings 
of the disclosure. Accordingly, reference should be made to 
the following appended claims in determining the full scope 
15 of the invention. 



0.948 density 
0.955 density 
0.950 density 
0-964 density 
0.945 density 
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5 -ultiple Pol Wr "* »— U t«m 

2- The package according to claia, 2 further 

*» * rurther comprising: 

W a body extending axially downwardlv 

axis fro» said fi ni8h t * . °^" dly alon » a vertical 
O said body including , 

and downwardly below *aid f i„ 13 h ' 
d) said body including f ron 6 _ lb „ 
15 Panels extending axiailv 111 ? * • KtBod i«W side 

Shoulder, * aownwa *<Uy below 

said 

e> a plurality of axiailv 

g) an optional tapered k— ^ 

side panels tol d £ tttLT eXt6ndin9 ^ 3aid 
•» « Pour spout asaocLl^w th ::idT h 

upwardly f rom . ^ ««x* extending 

drainage aperture. " 9 * product 

W 3. The container accordino c A „i • 

spout and drains ' " t0 CWia 2 whe «in said pour 
«sociated with said c L lah 'T^ * " fit "» nt 
generally annular si* Zn £ "f^" 9 *' 9 
extending inwardly from ,k !. 11 a bottem "all 

and including said ^^1"°° * aide 
product drainage aperture and 
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wherein said pour spout extends upwardly from said 
bottom wall generally concentrically with saic 1 . side 
wall. 

S 4. Die container according to claim 2 wherein: 

a) said finish comprises a locking ridge extending 
inwardly from said mouth; 

b) said fitment is triction fit within said finish; and 

c) said annular side wall frictionally abuts the locking 
ridge of said finish. 
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5 . The container of claim 4 wherein said pour spout 

includes. a longitudinal slot extending downwardly . from 
15 the top r^ar of the spout in alignment wiih the 

drainage aperture and is separated from said aperture 
by a spout rear wall. 



20 



6. Hie container of claim 5 wherein said fitment further 
includes a generally annular rim extending radially 
outwardly from the top of said side wall. 



7. The container of claim 6 wherein said fitment further 
comprises a product exit aperture in its side wall. 

25 

8. Hie container of claim 2 further comprising a closure 
having an end wall, an inner circumferential wall 
depending from said end wall, an outer circumferential 
wall concentric with and spaced from said inner 

30 circumferential wall, a web parallel to and spaced from 

said end wall and connecting said inner and outer 
circumferential walls, threads formed on the inside of 
said outer circumferential wall mating with outer 
threads on the finish. 

35 
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10 shoulder- * do, —«av below said 

panels; .. * ° f tt ^ ^ 8t *«* or said side 

g) 8aid neck h-ving a diawter within th 

88 mm. wuiun the range of 50 to 

20 

«> said body including from fi 10 

Panels; least aon » of said side 

f) at least 50% of nU ^ 

35 comprising a groove or rib d ' 

« «»> extending axialiy at leMt 
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60% of the distance along said intersection between 
said panels: and 
g) an in -mo Id label. 

5 11. Ttie container according to claim 1 further comprising: 

a) a finish having an annular mouth; 

b) a body extending axial ly downwardly along a vertical 
axis from said finish to a base; 

c) said body including a shoulder extending outwardly 
and downwardly below said finish; 

d) said body including from 6-1.0 axially extending, side 
panels extending axially downwardly below said, 
shoulder; 

e) a plurality of axially extending intersections being 
formed at intersections of at least some of said side 
panels; 

f) at least 50% of said axially extending intersections 
comprising a groove or rib extending axially at least 
60% of the distance along said intersection between 
said panels: and an 

g) of f centered neck. 

12. The container according to claim 1 further comprising: 

25 

a) a finish having an annular mouth; 

b) a body extending axially downwardly along a vertical 
axis from said finish to a base; 

c) said body including a shoulder extending outwardly 
30 , and downwardly below said finish; 

d) said body including from 6-10 axially extending side 
panels extending axially downwardly below said 
shoulder; 



15 



C6454 (C) 



CA 12125949 1997 12 J9 



- 29 - 



e) a plurality of axial ly extending intersections being 
formed at intersections of at least some of said side 
panels ; 

f ) at least 50% of said axially extending intersections 
comprising a groove or rib extending axially at least 
60% of the distance along said intersection between 
said panels: 

g) said panels having a multilayer structure including 
an inner pigmented or non-pigmented high stress crack 
resistant layer, ii) an optional middle layer 
including a miaimum of 25% recycled resin, and iii) a 
virgin. resin, outer layer. 

13. The container of claim 2 wherein from 65-90% of the 
15 . intersections including said groove or rib extending 

axially at least 60% of the distance along said 
intersections. 
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14. The container according to claim 2 wherein from 65-90% 
of said intersections include said groove or rib 
extending axially from 65-90% of the distance along 
said intersections. 



15. The cpntainer according to claim 1 wherein said body 
25 includes 8 axially extending side panels extending 

axially downwardly below said shoulder. 

16. The container of claim 1 wherein said container body 
has an inner layer with a stress crack resistance of at 

30 least 100 hours as measured using ASTM D1693-95. 

17. The container of claim 8 wherein said container body 
has a drop strength such that a water filled bottle at 
73*P will survive one 3 foot drop onto the base without 

35 rupturing. 
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18. The container of claim l having a compressive strength 
of at least 70 pounds. 

5 19. The container of claim 1 further comprising 

a) a finish having an annular mouth; 

b) a body extending axial ly downwardly along a vertical 
axis from said finish to a base; 

c) said body including a shoulder extending outwardly 
and downwardly below said finish; 

d) said body including from 6-10 axial ly extending side 
panels extending axially downwardly below said 
shoulder;, and 

15 ; a Plurality of axially extending intersections being 

formed at intersections of at least some of said side 
panels; 

f ) at least 50% of said axially extending intersections 
comprising a groove or rib extending axially at least 
6C% of the distance along said intersection between 
said panels : 

g) said panels having a multilayer structure including 
i) an outer higher density material and ii) a layer 
including a minimum of 25% recycled resin. 



20 
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20. 



The container according to claim 1 further comprising 
an integral handle or gripping surface. 
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21. The container according to claim 2 wherein said finish 
comprises internal threads which mate with external 
threads on said bottle finish. 
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22. 



The container according to claim 2 wherein the fitment 
has internal threads and is secured to the container by 
i) spin welding, ii) hot melt, or iii) electromagnetic 
welding using a metal -impregnated thermoplastic gasket. 

23. The container according to claim 9 further comprising 
an integral handle or gripping surface. 

24. -me container according to claim 10 further comprising 
an integral handle or gripping surface. 

25. The container according to claim 11 further comprising 
an integral handle or gripping surface. 

15 26. The container according, to claim 12 further comprising 
an integral handle or gripping surface. 
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27. The container according to claim 19 further comprising 
an integral handle or gripping surface. 



28. 



The container of claim 1 wherein said panels have a 
multilayer structure including an inner pigmented or 
non-pigmented high stress crack resistant layer, ii) an 
optional middle layer including a minimum of 25% 
25 recycled resin, and iii) a virgin resin outer layer. 

29. The container of claim 1 wherein said panels having a 
multilayer structure including i) an outer higher 
density material and ii) a layer including a minimum of 

SO 25% recycled resin. 

30. The bottle according to claim 1 fabricated from a 
polyner bilayer. 
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The bottle according to daim 1 and subrtantij% is <k»cribed hemn. 
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